In order to trace the secular variation of the geomagnetic field in historic time, the documents of ancient aurorae can be utilized. In China, Korea and Japan, there are a number of valuable records, which can be reasonably supposed to describe the events of auroral appearance. After a comparison of these descriptions with those in Europe, the archaeo-secular variation in the geomagnetic field can be inferred. A preliminary examination of the aurora! appearance on the same day in the Occident and Orient suggests that the geomagnetic dipole axis might have been inclined towards China around 11-12th centuries AD.
Introduction
The secular variation of the geomagnetic field is an important problem in earth and planetary sciences. The principal source of the data for discussion has been the fossilized magnetization of natural rocks or baked clays in geologic and historic times. Here we present a completely different approach, which may also contribute to the study of archaeosecular variation in the geomagnetic field, i.e., through the comparison of the historical aurorae observed at different places, because the location of auroral appearance is subjected to the geomagnetic field distribution over the earth. For this study, we have examined the historical descriptions of aurorae in ancient documents. The study of archaeo-auroae and its application to geomagnetism is possible as a result of close collaboration between research wokers in the fields of history/literature and geophysics. Though the study is still in progress, a preliminary report is presented here to show the usefulness of this work.
Ancient aurora! records in China
In China unusual events on the earth and in the sky have been described by specialists in the royal astronomical observatories established by the central government, and the documents have been carefully preserved for thousands of years. Therefore, we can trace ancient events in China as to their exact dates and details, though descriptions are sometimes given in poetic or exaggerated expressions. Among descriptions of natural phenomena in the sky with the following words, some cases are supposed to describe aurorae. may predict a new war, an agricultural disaster, or some other unhappy event.
3. Comparison of Occidental and Oriental aurorae Table I gives a comparison of the number of descriptions of aurorae or auroral-like phenomena in each century, from 7 BC to 10 AD, in the Occident and the Orient. Oriental records were taken mainly from Chinese documents, and partly from the Korean and Japanese literatures, and events were classified into four degrees of reliability according to the contents of the descriptions (Keimatsu, 1965) . The Occidental records were taken from lists compiled by Fritz (1873) and Link (1962) . In Table II , some examples of the auroral descriptions in the Occident and the Orient are compared with each other. From a comparison of simultaneous aurorae, we have estimated the latitude difference in the southern boundary of aurorae borealis seen in Europe and China (or sometimes Korea and Japan). This is plotted against year in Fig. 1 . In this diagram the point for the event of 6 October, 1138, has the largest reliability compared with other points, because the southern boundaries of the auroral appearance on that day in Europe and China are most definitely known. Such an example is really a rare case. In order to obtain as many points as possible for Fig. 1 , the following conventional method was adopted. For events recorded in early centuries, some aurorae in the same year are assumed to be of the same date, even when there is no definite evidence for this assumption.
For aurorae in the later centuries, only those which appeared on exactly the same day were used. The estimated southern boundaries of aurorae may have an error of several degrees in latitude.
5. Archaeo-variation of the geomagnetic axis latitude (proposed by Hakura, 1965) , and the auroral isochasm of 0.1 in yearly average (according to Fritz, 1873) . In the geomagnetic field distribution at the present time, the geomagnetic latitude in China is definitely lower than that of Central Europe, so that the appearance of aurorae is much less frequent in China than in Central Europe at present.
However, the appearance of an aurora on the same day, e.g., on 6 October, 1138, in Bohemia geomagnetic field distribution at that time might be quite different from that of the present time, i.e., the geomagnetic dipole axis might have been inclined towards the Asian side of the earth. This conclusion is obtained under some idealized assumptions, e.g., (1) the auroral appearance depends on the geomagnetic latitude of the observing location; (2) the geomagnetic field distribution has been mainly of a centred dipole type; (3) the size of the ordinates, and in corrected geomagnetic coordinates, and Fritz' auroral isochasm of 0.1/year.
auroral zone was almost the same at the times when the aurora was observed in Europe and in Asia. Kawai et al. (1965) and Japan. The geomagnetic dipole axis appears to have been inclined towards Chin;
around the 12th century. The curve in Fig. 1 obtained from a comparison of Occidental and Oriental aurorae seems to be in accordance with the result obtained by Kawai et al. (1965) , through our preliminary result is still of insufficient accuracy to test the wobbling motion of the geomagnetic field in historic time as suggested by Kawai and Hirooka (1967) .
Concluding remarks
In order to trace the archaeo-secular variation in the geomagnetic field with the aid of historical records of ancient aurorae, it is desirable to examine descriptions in various regions of the world, if they exist and are available. However, even a simple comparison of aurorae observed in Central 1urope and the Far East seems to show some validity for work of this kind. The present preliminary result suggests that the geomagnetic dipole axis might have inclined towards China around the 11-12 centuries AD. A more accurate study of the geomagnetic secular variation will be possible for the last several hundred years, with the aid of a considerable amount of detailed auroral descriptions taken at various places, such as those by Seydl (1954) , Rethly and Berkes (1963) , Lovering (1868), Matsushita (1956) , and many original descriptions referred to in their papers. The writers hope that the future extension of this work can make an appreciable contribution to the study of archaeomagnetism.
One of the authors (M.K.) is planning to publish a comprehensive list of historical aurorae in the Orient in the near future.
